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Results

Introduction
Objective: The goal of the research was to add a physical
model for the mean free path of the electron in the Lattices
that match the Edelweiss data for the mean free path in
Germanium.
• The SuperCDMS SNOLAB is the first low-mass dark
matter detector in the cryogenics system at SLAC. It is
designed to be sensitive to detect dark matter down to
300 Mev in mass and resolve individual electrons-hole
pairs from low energy scattering events in high purity Ge
and Si crystals.
•

Conclusions

Physical model for the Mean Free path simulation
• The physics based model exactly reproduces the measured Edelweiss data as interpolated by the function discussed
in the methods section. The Physical model product the same scattering rate and charge drift speed. Which, was big
discovering since the Edelweiss used a best fit line that had no underling physics
• In addition, we found the parameters that are needed to implement our physical model to different types of crystals.

Figure 6. The Scattering Rate Simulation of holes and

mass dark matter detector in cryogenics
system at SLAC

• The Physical method produce the same graphs as the
Edelwiess method and it provides the underling physics of
the electron inside the Germanium crystal.
•

The purpose is to simulate electrostatic fields within the
detector medium, and run detailed particle physics
simulations to attempt to match simulation to observed
detector response for the first time with detectors of this
size using the GEANT4 simulation package, and
SuperCDMS solid-state simulations.

Figure 1. The SuperCDMS SNOLAB low

• I constructed a program that implemented that physical
method by calculated the mean free path using the
electrons energy. That differed from Edelwiess that use
the electron field to calculate the mean free path.

electron scattering. The Graphs are Comparing the
Edelweiss model vs physical model implemented at
SLAC

Figure 7. The Charge Drift Speed of electron in

Figure 8. The Parameters found using the Physical

Germanium. The graphs are comparing the Edelweiss
method vs physical model implemented at SLAC

model. All parameters are in the three equation that
were implemented in the computer program code.

In addition, if there was more time I would have ran a
simulation for Silicon. Also, move the parameters from the
mean free path and put them in the lattices. This would
allow the program to run efficient and allow the user to run
different simulation with Germanium and Silicon
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• Collaborated in a massive programming code where I had to use github in order to
implement changes in the code
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Learned how a semiconductor works. Also, we used silicon and geranium in the
SuperCDMS
• Learned particle physics to understand the scattering rate of atoms and holes in
semiconductors depending on their electric voltage

• Used putty to log on to the SLAC server to pull, change, and push new code onto the server

Figure 2. The Acoustic Phonon Scattering equation
that was coded in the GEANT4 Simulation and the
actual code of the equation.

Figure 3. The Neutral Impurites equation that was
coded in the GEANT4 Simulation and the actual code
of the equation

• Changed the equation of mean free path to be dependent of electron energy instead of
electric voltage. To do this I added the neutral impurity, optical, and acoustic scattering rate
equations into the code; divided velocity of the electron by the sum of the three scattering
rate equations.
• Figured out what were the parameters of geranium as well as their units in the lattice
• Finally, calibrated my program to run with the simulation code for detecting dark matter

Figure 4. The Optical Phonon Scattering equation that
was coded in the GEANT4 Simulation and the actual
code of the equation

Figure 5. The mean free path equation
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